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SUPPORTING THE WELDING 
SOCIETY 


The Society expects to make a de- 
termined effort to increase its mem- 
bership in order to bring it into line 
with the growth of the welding in- 
dustry. The cooperation of every 
member of the Society in suggesting 
ways and means for increasing this 
membership and in securing new 
members is particularly desired. It 
the duty of everyone identified 
with the welding industry to help im- 
prove the industry by becoming affil- 
iated with the American Welding So- 
ety. 

The Society through its national 
ind local section meetings endeavors 
combine in suitable proportions, 
educational, technical and social fea- 
tures, believing that in this way the 
progress of the industry can best be 
advanced. 

A more expanded grasp of the 
technical fundamentals underlying 
ur daily problems will be of unques- 
nable value to all. This informa- 
tion can be secured by combining our 
nowledge through presentation of 
papers and through research work. 
\ closer acquaintanceship of the in- 
viduals who compose the welding 
lustry through membership in a 
mmon organization such as_ the 
merican Welding Society must lead 
better understanding and serve to 
‘iminate much of the destructive in- 
iences which are often present 
long competitive processes and 
nong competitive companies. 
sJabson’s statistical department 
ites that the most deadly competi- 
is between industries and that 
lividual members among a single 
lustry should combine in the con- 
‘t of cooperative effort. 

‘he Society plans to expand the 
| of application of welding in un- 
d regions. This expansion can 
‘ be brought about through care- 
y planned research work and by 
whole-hearted support of every- 
identified with the Society. 


As an organization we have estab- 
lished many important contacts with 
other industries which will prove of 
great assistance in our future activ- 
ities. Before the several welding 
processes lies a great future; fabri- 
cation of large steel structures is 
just ahead; new markets and new op- 
portunities will be opened up. Much 
of these opportunities are created by 
the work of the American Welding 
Society, which deserves your support 
by getting new members. 





DISCUSSION OF PAPERS 


The papers to be presented at the 
Fall meeting of the American Weld- 
ing Society have been printed in the 
October issue of the Journal and dis- 
tributed to all the members of the 
Society. Written discussion of any 
or all of these papers is invited. 
These discussions should be sent in 
at once in order that they may be 
published in the next issue of the 
Journal. 





SIGNED EDITORIALS 


At a recent meeting of the Exec- 
utive Committee of the American 
Welding Society it was decided to ex- 
pand that portion of the Journal 
dealing with Society and the related 
activities, to include signed editorials 
by members of the Society on timely 
subjects of interest to the welding 
industry. Cooperation of the entire 
membership of the Society is desired 
to make this branch of the Journal 
a success. 

If any member has a special mes- 
sage to give to members of the So- 
ciety or the industry, he is urged to 
write it up and send it to Society 
headquarters for publication in the 
Journal. 





RESEARCH DEVELOPMENTS 


At the annual meeting of the Amer- 
ican Institute of Steel Construction, 
held in White Sulphur Springs, one 
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session was devoted to a paper on 
“Fundamentals of Welding and Their 
Possible Applications to Steel Struc- 
tures.” This paper was a forerunner 
of a joint investigation to be under- 
taken by the American Bureau of 
Welding and the American Institute 
of Steel Construction on the welding 
of structural steel. 

A thoroughly representative com- 
mittee has been organized with Mr. 
J. H. Edwards, Assistant Chief Engi- 
neer of the American Bridge Co., as 
chairman. This committee will hold 
its first meeting in Buffalo on Wed- 
nesday evening, Nov. 17, to consider 
a program of research and to discuss 
ways and means for carrying it out. 
The cooperation of the whole struc- 
tural steel industry is expected in 
making this project a success. 

The Welded Rail Joint Committee 
continues to make active progress. A 
large number of shear tests have been 
made to develop a joint plate and 
method of welding which will give 
a larger cross sectional area of the 
welded seams. number of tele- 
meter readings have been taken to 
determine the stresses in various 
parts of rail joints under varying de- 
grees of service. 

A joint committee is being or- 
ganized by the American Society of 
Mechanical Engineers and the Amer- 
ican Bureau of Welding to undertake 
a scientific study of the applications 
of welding to the fabrication of 
pressure vessels. The committee will 
hold its first meeting early in De- 
cember. It is expected that the re- 
sults of these tests will be of assis- 
tance to the Boiler Code Committee 
in drawing up suitable regulatory 
Codes governing the use of welding 
in the construction of unfired pres- 
sure vessels. 

The Welding Wire Specifications 
Committee has collected a number 
of samples of good and bad welding 
wire and this committee is making 
studies to determine the causes which 
resulted in these wires being desig- 
nated as good and bad. 

The Bureau also expects to under- 
take a number of very fundamental 
studies such as, welds to be subjected 
to high temperatures; a study of what 
takes place in the metal arc; non- 
destructive tests for welds; and con- 
ditions giving notably good welds as 
regards ductility. The American Bu- 
‘reau of Welding is known through- 
out the civilized world as the unbiased 
authority for the conduct of welding 
research. Aside from  representa- 
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tives of the American Welding So- 
ciety it also has representatives from 
some 25 other interested scientific 
and engineering organizations, and 
is closely identified with National Re- 
search Council. 





NEW MEMBERS 


List of New Members Since Publica- 
tion of Year Book 


BosTON 
Class B 


John A. Mooney, Manager, New 
England Compressed Gas Company, 
Revere Beach Parkway, Everett, 
Mass. 

CHICAGO 
Class B 


Homer E. Gannett, Supt. of Welding 
& Q. 


Service, C. B. R. R. Com- 
pany, 547 W. Jackson Blvd., Chi- 
cago, Ill. 

CLEVELAND 

Class D 


M. F. Golden, Welder, Glascote Com- 
pany, Euclid, Ohio, (res.) 3544 EF. 
118th St., Cleveland, Ohio. 

John F. Lewis, Welder, Glascote Com 
pany, (res.) 3111 E. 126th St., 
Cleveland, Ohio. 

Arthur E. Madson, Electric Welder, 
Lincoln Electric Company, (res.) 
15344 Glencoe Rd., Cleveland, Ohio. 

H. F. Remington, Electric Welder, 
Detroit, Toledo & Ironton R. R., 
P. O. Box 512, Cleveland, Ohio. 


KANSAS CITY 
Class B 
J. A. Hall, Mgr. Tank Dept., Kansas 
City Structural Steel Company, 
21st and Metropolitan Aves., Kan- 
sas City, Kan. 
Class C 
L. L. Cramer, Welding Supervisor, 
Kansas City Structural Steel Com- 


pany, 21st and Metropolitan Ave-s., 
Kansas City, Kan. 


Class D 
E. B. Ferree, Welder, P. O. Box 6:: 
Freeport, Tex. 
Los ANGELES 
Class B 


Lawrence T. Baker, Supt., Baker Ir 
Works, 950 N. Broadway, Los A: 
geles, Cal. 





New YORK 

Class A 
H. G. Thomson, President, Anchor 
Post Iron Works, 9 East 38th St., 
Room 903, New York City. 
Class B 
C, J. Johnson, Chief Engineer, Amer- 


ican Metal Moulding Company, 146 
Coit St., Irvington, N. J 

































NORTHERN NEW YORK 
Class D 


J. A. O’Neil, Foreman, General Elec- 


tric Company, (res.) 100 Brown 
St., Pittsfield, Mass. 

J. Florkiewicz, Electric Welder, 
American Locomotive Company, 
(res.) 704 Pennsylvania Ave., 
Schenectady, N. Y. 

J. Fote, Welder, Tank Shops, 


American Locomotive 
Schenectady, N. Y. 
Joseph Lipsky, Foreman, American 
Locomotive Company, (res.) c¢/o 
L. E. Cain, Ballston Lake, N. Y. 


Company, 


Michael Loudis, Electric Welder, 
American Locomotive Company, 
(res.) 306 Foster Ave., Schenec- 
tady, N. Y. 

W. W. Parker, Electric Welder, 
American Locomotive Company, 


(res.) 505 Michigan Ave., Schenec- 
tady, N. Y. 
Andy Schmilt, Welder, American Lo- 
comotive Company, (res.) 1601 
Seventh Ave., Troy, N. Y. ‘ 
Leonard M. Smith, Electric Welder, 
American Locomotive Company, 
Ng 10 Yale St., Schenectady, 


WESTERN NEW YORK 
Class B 
\. D. Camp, Research 
American Body Company, 
Elmwood Ave., Buffalo, N. Y. 
Mark Wade, Jr., Salesman, Linde Air 
Products Company, (res.) 273 
Richmond Ave., Buffalo, N. Y. 


Engineer, 
2050 


PHILADELPHIA 
Class D 


Paul Thomas, Electric Welder, Cop- 
lay Cement Mfg. Company, Cop- 
lay, Pa. 


PORTLAND 
Class B 


Robert Merrill, Dealer in Elec. Weld- 
ing Equip. and Supplies, 555 Thur- 
man St., Portland, Ore. 
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F. P. Ofner, Cleaning Room Fore- 
man, Electric Steel Foundry, Port- 
land, Ore. 


Class C 


D. M. Feurt, Salesman, Welders 
Equipment & Supply Company, 91 
No. Second St., Portland, Ore. 

E. R. Hodson, Salesman, Air Reduc- 
tion Sales Company, 475 Hoyt St., 
Portland, Ore. 

E. B. Thompson, Sales Engineer, 
Clyde Equipment Company, (res.) 
495 E. 32nd, N. Portland, Ore. 

J. F. Ullman, Proprietor, Clark-Ull- 
man Boiler Welding Works, 189 
Columbia St., Portland, Ore. 


Class D 


F. L. Mariman, Acetylene Welder, 
(res.) 391 E. Twelfth St., N. Port- 
land, Ore. 

C. J. O. Palm, Acetylene Welder, 
(res.) 912 Brooklyn St., Portland, 
Ore. 

SAN FRANCISCO 
Class D 


M. B. Calral, Electric Welder, Cali- 
fornia & Hawaiian Sugar Co., 
(res.) Box 75, Rodeo, Cal. 

Louis Ferrario, Electric Welder, Cal 
ifarnia & Hawaiian Sugar Co., 
(res.) Box 674, Crockitt, Cal. 

E. F. Perricone, Electric Welder, 
(res.) Box 155, Rodeo, Cal. 

SOCIETY 
Class B 

C. C. Pinckney, Plant Manager, The 
Birmingham Tank Company, (res.) 
2822 Avenue H, South Birmingham, 
Ala. 

A. D. Risteen, Director of Technical 
Research, The Travelers Insurance 
Company, Hartford, Conn. 

Class C 

Arnold Sonderegger, Shop Manager, 
Escher Wyss & Company, Zurich, 
Switzerland. 


HONOR LIST 


In Securing New Members Since 
Publication of Year Book 


{1 Class B 


se a 11 Class C 

: aii {1 Class C 
H. Saunders ........ 11 Class D 
<p Ja) " Saaeearraree 1 Class B 
=e ah ae ie 1 Class B 
oe ..1 Class B 
eS ee erry Se 1 Class B 
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Si i asa os cat .1 Class B 
W. Remington .......... 1 Class B 
Robert Siemer .........: 1 Class B 
Ray Smythe .....:...... 1 Class B 
W. DPRROMOR o.oo scccss 1 Class B 
Sess os kes. vei saee 1 Class B 
Dy Mes OS dn acid ee ch «Sed 1 Class B 
ee ee 1 Class C 
E.R bvkad as. kadn 1 Class C 
PEt gh ee ree ee 4 Class D 
Beth, SEES os Sc oh eae 3 Class D 
Wi Es kas eee 2 Class D 
Mis i EE ines Clie asa 1 Class D 
C. Bee iG AES 1 Class D 


SECTION ACTIVITIES 


Western New York 

A meeting of the Buffalo Engineer- 
ing Society and all affiliated sections 
of the National Engineering Societies 
including American Welding Society, 
held a “Management Meeting” under 
the auspices of the Chamber of Com- 
merce on Oct. 26. 


Chicago 


Mr. A. M. Candy, Engineer of the 
Westinghouse Elec. & Mfg. Co., pre- 
sented a paper on “Some Recent Tests 
of Are Welded Structural Steel,” at 
the November meeting held on the 
5th at the headquarters of the West- 
ern Society of Engineers. Consid- 
erable discussion followed the address, 
and booklets published by the West- 
inghouse Elec. & Mfg. Co. were dis- 
tributed to those interested. 


Pittsburgh 


A meeting of the section was held 
on. the 20th of October, at which time 
Mr. Robert E. Kinkead, District Man- 
ager, Lincoln Electric Co., presented 
a paper on the subject “Building Ma- 
chinery for Welding.” This was illus- 
trated by lantern slides. 


New York 


The first meeting of the section was 
held on Oct. 19. Mr. A. V. Harris of 
Haynes Stelliting Company presented 
a paper on “Stelliting—A New Weld- 
ing Application.” The author stated 
that surfacing steel and iron parts 
with this non-ferrous alloy adds great- 
ly to the life of parts subject to wear 
or abrasion. A practical demonstra- 
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tion of Stelliting with the oxy-acety- 
lene ee, followed. 

The following nominations for of- 
ficers for the coming year have been 
sent out by letter ballot: 

Chairman—F. E. Rogers, Air Re- 
duction Sales Company. 

First Vice - Chairman—E. Vom 
Steeg, General Electric Company. 

Second Vice-Chairman—L. R. Gur 
ley, Railway Mechanical Engineer. 

Secretary-Treasurer—A. F. Keogh, 
Sound Welding Company. 

Executive Committee for Three 
Years—W. R. Hulbert, Metal & Ther- 
mit Corporation; F. C. Fyke, Stand- 
ard Oil Company; J. S. Ely, Third 
Avenue Railway System; A. E. Gay- 
nor, J. A. Roebling Sons Company. 


Cleveland 


The first meeting of the Cleveland 
section was held on Oct. 19, at which 
time E. W. Green of the Linde Air 
Products Co. presented an interest- 
ing illustrated review of a series of 
tests made of oxy-acetylene welded 
roof trusses. 


Boston 


The first meeting of the Boston se: 
tion was held on Oct. 21, at which 
time the members were the guests of 
the General Electric Co. at their River 
works plant, West Lynn, Mass. A 
demonstration of hydrogen and atomic 
welding and cutting of steel castings 
by illuminating gas were shown. In 
the afternoon there were moving pic 
tures and addresses of welcome by) 
N. J. Darling, manager of their rive: 
works. Prof. C. A. Adams, director 
of the American Bureau of Welding, 
spoke on “Welding Progress Linked 
with Research.” Prof. C.S. Clark als: 
presented an address on “Teaching 
of Welding in Engineering Schools.” 
P. Alexander talked on hydrogen 
welding. The last speaker of the 
afternoon was Mr. C. A. McCune, wh 
talked on “Some Proof That Ar 
Welding Is Accelerating Production.” 

A luncheon followed at which m: 
bers were entertained by the Genera! 
Electric Apprentice Orchestra and 
Police Quartet. 

In the evening Mr. D. H. Deyo: 
the General Electric Company | 
sented a paper on “General W: 
ing.” Other papers followed. 
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EMPLOYMENT SERVICE BULLETIN 


Opportunities —The Society is glad to learn of desirable opportunities from 
responsible sources, announcements of which will be published without charge 
in the BULLETIN. 


Services Available-—Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem- 
bers. Announcements will not be repeated except upon request received after 
an interval of three months; during this period, names and records will re- 
main in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society’s 
Office not later than the thirtieth of the month if publication in the following 
issue is desired. ALL REPLIES should be addressed to the number indicated 
n each case and mailed to Society headquarters. 


POSITIONS VACANT 


V-35. Owner of welding shop and radiator company met with accident and 
desires to sell out; $2,000 cash wanted; very profitable business; will sell 
building and all for $21,000. - 


SERVICES AVAILABLE 


A-50. Would like to get in touch with reliable firm who contemplates going 
into the Art of Forge-Lap Welding, for manufacturing Boiler Shells, Chem- 
ical Apparatus, Ammonia Pressure Vessels of all descriptions, Pulp Digesters, 
\ir Receivers, Steam Kettles, Car Tanks, etc. Am capable of designing and 
installing the necessary machinery for either Universal or special manufac- 
ture, also of giving instructions with relation to same. I have been thirty 
years in the profession. 





Bound Volumes 
Journal of the 


American Welding Society — 1926 





A limited number of copies of the JouRNAL 
for the year 1926 will soon be available in 
attractive book form. This bound volume will 
include subject and author’s indexes of all 
technical papers appearing therein. 


As in previous years, these bound volumes 
are sold to members at $5.00 per copy. A 
few volumes are still left for the years 1922, 
1923, 1924 and 1925. 


Orders should be placed at once with the 
| Secretary of the Society. 


Lnusspiijiilltinestaientiecaniansieeiaiietiaion 
| 
t 





























A New Rail Joint 


W,. SPRARAGEN 
Introduction: 


While I am not familiar with the development of the various 
types of welded rail joints, I can readily imagine that the present 
form of the “seam” joint now used on the street railways in this 
country is really making use of modified forms of “fish” plates 
formerly used in making bolted joints and adding welding wherever 
convenient. Of course, with the gradual development of this form 
of joint, experience dictated desirable modifications in the form 
of fish plates until we now have a wide variety of types in use by 
the several large street railways of the country. 

The substitution of welding in structures designed for riveting 
or bolting without modifications in the structure itself is, of course, 
a natural evolution. On the other hand, designing a structure 
for riveting and merely substituting welding as a fabricating means 
does not always allow the maximum advantages in favor of weld- 
ing. Thermit and resistance butt-welded joints are on the other 
hand not a direct copy of the structures designed for bolted joints. 
They are especially designed to suit the progéss for which they 
were intended. In the joint described below, the author wishes 
to urge the street railways to try out a new form of joint partic- 
ularly adapted to metal arc welding. 

Description of Joint: 

As can be seen from the illustrations, the proposed joint is really 
nothing more than a straight butt joint made in the rail without 
the addition of fish plates and with or without the addition of a 
base plate to give additional strength. 














Butt joint for street railway track 
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The edges of the rail are ground off to form a vee groove from 
the top in both the head and lip of the rail. This is filled in with 
the weld metal deposited by the metal arc system. A similar vee 
groove is made in the base of the rail and in the web of the rail. 
It will, of course, be somewhat difficult to get a good weld in the 
web directly underneath the head and lip of the rail. This is not 
important. Even in this respect the experience gained in pipe 
line welding could be used to advantage. For example, several 
sections of the rail could be welded together on the ground in posi- 
tions favorable to welding and then these long sections could be 
welded together in the track. If this is done it might be worth the 
extra expense to provide comfortable conditions for the welder to 
make good “tie in” joints. Additional strength is given to the joint 
by welding on the usual form of base plate. Of course, carbon arc 
and gas welding could also be used in making this joint. 

One objection that may undoubtedly be offered by way engineers 
of the street railway system will be the question as to the wearing 
qualities of the deposited metal in the head of the rail as compared 
with the rail itself. For their information, I would like to state 
that there have been developed electrodes for building up steel 
rail on the steam railroads and the application of welding to the 
building up of battered rail ends is now saving several steam rail- 
roads hundreds of thousands of dollars annually. 

There will not be any necessity of bringing the rail ends together 
in a tight fit before welding in the above joint. Rails should be 
aligned carefully before welding and then “tack” welded in several] 
places to hold them together if desired. 


Slack in Pipe Lines 
L. A. KELLY* 


In the following article it is not the desire nor the purpose of 
the writer to advance figures, theory or practice as irrefutable, 
but rather the results of study as made over several years in the 
successful construction of welded pipe lines. 

Argumentive and practical comparison may develop a “stand- 
ard” in rules, analysis and practice acceptable to all concerned, 
which is sorely needed. 

Limited information does not disclose any previous attempt to 
advance a rule whereby “slack” may be figured to a matter of 
inches per mile. 

However, an attempt to form such a base and prove that con- 
tention will be included in article on Amount Necessary. 

In the curriculum of pipe line vocabulary appears the word 
‘slack,” which is not a new word in general application, but rather 
4 new application to an old word. 

Webster defines “slack” as “relaxed or loose, as rope, etc., laying 


* Kelly-Dempsey & Co., Tulsa, Okla. 
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loose ;” which is rather hard to apply to the meaning desired in 
its incorporation as the proper term describing excess pipe dis- 
placement. 

Applicable to pipe lines, we might define “slack” as the excess 
amount of pipe above that necessary to form a continuous line. 

“Slack” has created a subject of many different opinions among 
students of welding. For convenience we will divide the argu- 
mentive points under the following subject heads: 

(1) Purpose. (2) How attained. (3) Amount necessary. 
(4) Distribution. 


Purpose of Slack 


Contraction and expansion, nature’s power giants, are not to be 
harnessed by man’s proposal. In pipe line construction, man has 
resorted to pacification in order to overcome contraction. To pacify 
contraction by distributing an adequate excess over the variable 
area, thus nullifying line strains, is the purpose of “slack.’”’ Where 
only the proper amount of slack has been provided, expansion 
finds its own outlet without detriment to bends or welds. 


How Attained 


The following is the practice generally used in apportioning and 
holding slack during construction. 

Long sections of pipe are placed over the ditch on skids. After 
the welding is completed, the lowering crew remove the skids and 
lower pipe to the bottom of the trench. At designated intervals 
the supports are left across the ditch, which causes pipe to form 
an “arch” over the skids, and, again continuing on, the pipe is 
lowered. 

These arches are termed “slack loops” and hold a definite amount 
of slack in reserve, which is not lowered until the work has pro- 
gressed to a point in advance sufficiently far that the resistence 
will not permit the excess to creep forward and escape. 

The “crotch” is sometimes used in conjunction with slack skids 
and are placed one on each side near a point where pipe is half 
way out of the trench. The purpose of this is to distribute the 
weight over the arch. 

In the small diameters, the crotch is rarely used, as the weight 
is not sufficient to bend the pipe, strain the welds or break the 
skids, but in the large size crotches are necessary. 

To attain slack is easy, but to hold it to the radius desired re- 
quires careful preparation and study. 


Amount Necessary 


The question is often asked by those interested in pipe line co’ 
struction, “How much slack is necessary?” The answer has always 
been evasive with no definite amount suggested. 

The practice has been along certain specifications as issued »y 
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one of the large constructors in which the argument was, “Amount 
necessary an unknown factor; for safety, force in all that the ditch 
will absorb,” and as the regular ditch, common to screw and sleeve 
lines, would not absorb the quantity desired, these specifications 
called for a trench twice the diameter of the pipe. 

To accommodate this surplus, the pipe was “snaked” from side 
to side of the trench, which also required that the bottom be flat. 

It is the intentions of this paper to question the absolute neces- 
sity of wide trenches and flat bottoms in successful pipe laying. 

Double width trenches have served a very good purpose, in as 
much as contraction, as an unknown equation, had to be overcome 
and wide trenches have been and are confidently accepted as 
counteraction. 

If the successful construction attending the use of the wide 
trench is proof of its correctness, then the same argument is ad- 
vanced that just as many successful projects have been placed in 
normal trenches. If the first suggestion had been for a trench 
three times the diameter, there would have been no available argu- 
ment other than—it did not appear necessary, but the exceptional 
high costs would have been sufficient to discredit it. 

Perhaps the added costs are not burderisome on small diameters 
but consider a construction of 16- to 20-in. pipe which would de- 
mand a 32- to 40-in. trench. 

If mechanical engineers were unable to figure the strains to 
which pulleys are subjected and built the hub, spoke and rim with 
a policy of safety by adding all the metal possible, then truly me- 
chanical design would be of the type of hundreds of years ago. 

Progress demands economy which in turn requires the excess 
be eliminated, whether in pulleys or pipe lines, and if wide trenches 
are superfluous then they are the means of unnecessary costs. 

Width may be of benefit during the excessive heat of summer 
or as a means of eliminating close supervision, but the contention 
herein is that a trench which is wide enough to receive sleeve con- 
struction is sufficient for welded lines. 

A line of pipe, in a wide trench, which is “snaked from wall to 
wall, has the semblance of an abundance amount of “slack.” How- 
ever, in meeting the requirement of contraction the “push” is lim- 
ited to the radius or point at which line would be dormant, with 
further contraction developing a “pull” or line strains. 

The wide trench permits the pipe to traverse from wall to wall 
in long “swells,” while a normal ditch will force the pipe in like 
manner but with short sharp variations; these may be compared to 
a long and short auto spring in which the driving force of the 
smaller loop is manifest almost to a point of normalcy, while the 
arger, longer ceases to function after the release of a portion of 
ne tension due to the absorbtion of the long section and the resis- 
‘ance of a greater area of backfill. 

If this theory is correct, then it is evident that the short loops 
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are under higher tension and will function beyond the longer 
ones, in which case a normal trench would appear as preferable. 

Engineers who champion wide trenches readily agree that dur- 
ing construction in cold weather it is desirable to lessen the amount 
of slack and consequently the loop radius, which is an admittance 
that double width is at times, out of season. 

Authentic tests have revealed that the movement of pipe at point 
of loop is barely perceptible during extreme changes, proving that 
a very small percentage of slack is called into play. 

In following these opinions one would surmise that a narrow 
trench which would not permit “snaking” would be “taboo,” yet 
experience proves otherwise, as properly handled and distributed, 
“slack” herein is most effective, combining the elements—tension 
and gravity. 

The same procedure of forcing slack within the trench is used 
with approximately the same amount of slack loops. As lowering 
of loops proceeds there will occur at intervals a loop which will not 
go within the limits of the trench, then at points on each side of 
this loop the pipe is to be raised in a series of small arches, which 
will be held in position by the “push” exerted one on the other. 

It may become necessary, in heavy pipe, to pass a chain under 
pipe and over skid on a small percentage of these loops, to assist 
in retaining the arch at a desired point. The pipe will then have 
the position of being snaked vertically in these arches which wil! 
combine the tension and weight in overcoming contraction. 

Naturally, this method demands close attention and supervision 
with temperature and topography as major factors and will be 
found very effective especially in pipe of large diameters. 


Method 


The following tables and arguments are not to be considered as 
an attempt to state how much slack a trench will absorb but how 
much is necessary to overcome contraction plus amount desired 
as surplus. 

The total expansion or contraction for wrought-iron pipe is 
equal to 0.805 in. for each 100 ft. every 100 deg. Fahr. change; or 
in 5280 ft. 100 deg. change equals 42.5 in. 

For mild steel pipe each 100 ft. every 100 deg. change equa's 
0.78 in.; or in 5280 ft. every 100 deg. change 41.2 in. Reducing 
this we find each 10 deg. change registers 4.12 in. per mile or 0.412 
for each degree change. 

In computing slack necessary we have the following factors ‘0 
consider. 

(1) Rate of expansion, being the change in inches during chan 
_ in temperature over a definite footage. 

(2) Temperature at time of lowering slack loops represents « 
treme high temperature, i. e., while temperature may reach 4 
higher point in service expansion elements do not cause trou! 


~ 
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(3) Extreme low temperature, being the low degree to which line 
may be subjected during service or low point at which contraction 
may occur. 


Depth of trench, soil composition and local temperature ex- 
tremes have a divided influence as to service temperature. 


Example: On tests conducted by the Bureau of Mines with a 6-in. 
gas line buried to a depth of 18 in. in Kansas the extremes to 
which line was subjected during a period of one year was, high 
80 deg. Fahr., and low 35 deg. Fahr. 


Assuming that line was placed in ditch at a temperature of 65 
deg. Fahr. with extreme low of 35 deg. Fahr. we have a service 
range of 30 deg. Fahr., which applied to rate of contraction per 
mile of 41.2 in., we have 30/100 of 41.2 or 12.36 in. of contraction 
to be provided for. 


Now if a line had an extreme low of 40 deg. and was placed in 
ditch at 40 deg. it is evident that resultant expansion and con- 
traction would be equal and the absolute necessity of additional 
slack questionable, but safety demands that always must there be 
a reasonable surplus existing, and that surplus must be upward of 
100 per cent. 


A surplus of 100 per cent in the above application would require 
a total of 24.72 in. per mile, then it becomes necessary to arrive 
at a method and figure of knowing just when this amount has been 
secured. 


The method previously described in obtaining and distributing 
slack readily provides the means of figuring amount deposited 
within a given area. As these slack loops hold a specific amount in 
reserve and is not apparent until loops are lowered, then it becomes 
necessary to ascertain the amount so held. 

Depth of ditch and clearance of arch are the factors which spec- 
ify the amount. Size and flexibility of pipe, together with depth, 
control the arch, the practical application of which is reduced to 
the following table (8-in. pipe) : 


Span Arch Trench Depth Slack 
Feet Inches Inches 
100 24 1%% 
120 30 214 
160 36 3 


_ Now, in the above example, we have a line which requires 24.72 
in., let us assume a 24-in. trench, which will require 18 slack loops 
per mile. A 30-in. trench would require 11 loops. 

Each locality presents different problems as to temperature, soil 
and topography, and proper consideration of these, with depth and 


other minor conditions, will enable one to arrive at the amount 
necessary and desired. 
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Distribution 


Distribution of slack is as vital to the success of the line as is 
sufficient amount, which is controlled by the topography of right- 
of-way, as every broken contour automatically furnishes slack. 

For this reason, each section of line must be assigned the amount 
of loops which may be absorbed, and not a specified number to be 
placed per mile throughout the whole line. 

Standard practice today becomes obsolete tomorrow and the fu- 
ture methods will, as they arrive, insure construction more econom- 
ical and enduring. 





Advance in Ford Welding Practice* 


Ten years ago welding was a process hardly employed in the 
Ford industries except in connection with blacksmith work. Since 
then, investigation of its possibilities and adaptation of the process 
to various phases of manufacture have been rapid. More than 
two hundred different automotive parts now undergo welding at 
some point in their production cycle; more than a thousand men 
are engaged in spot and butt welding alone; and the number of 
separate welds made in these two divisions runs to nearly four 
million per twenty-four-hour day. 

The welding principle is employed in four major forms. These 
forms, in order of their importance in the Ford industries, are: 
spot welding, butt welding, oxy-acetylene welding, and are welding. 

Spot welding and butt welding both make use of electrical re- 
sistance. By using either type, two pieces of metal may be fused 
together, in a fraction of a second, so firmly that the welded sec- 
tion will withstand a severe strain. 

More Than Three Million a Day! 

In the Ford industries, 3,378,364 spot welds are made every 
twenty-four hours on 175 different T-parts. Of these, 1,560,452 
are made at the Fordson plant and 1,085,200 at the Highland Park 
plant, the remainder being divided between the Lincoln plant and 
the various plants and branches. Seventy-five per cent of the 
buman element has been eliminated from all Ford spot welding 
by the use of 302 Ford-designed and built spot-welding machines. 
In all cases the amount of pressure needed and the duration of 
the current is governed by the machine, bringing about a uni- 
formity of result not achievable by any other means. The efli- 
ciency of the welding machines may be judged by the fact that 
some of them make 35,000 separate welds each per eight-hour shift. 
The operation of the machines requires 758 men. 

The successful development of the Ford wire wheel is due i 
large part to spot welding. By means of the welding process, « 
one-piece sturdiness, not present in any other wheel, is impart: 
to the design. 


*Reprinted from Ford News, July 22, 1926. 
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Butt (or resistance flash) welding is extensively employed in 
Ford production, and much of the strength with lightness that is 
incorporated in the structure of the Ford car is due to butt-welded 
design. A total of 131,043 butt-welds are made of thirty-seven 
different parts every twenty-four-hour day. The machines used 
number 104, and they are operated by 260 men. Some machines 
butt-weld at the rate of 4500 per shift. The total length of the 
stock butt-welded in a single day is 120 miles. 
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Fig. 1 Butt-welding Lincoln torque tubes on specia achit 


Such parts as the front radius rods and the drive shaft housing 
are examples of butt-welded Ford parts. In these examples, light, 
strong metal tubing is butt-welded to terminal pieces or flanges 
which have been drop-forged. Other vital parts, in the production 
of which butt welding is an important factor, are the clutch shaft, 
the differential ring gear, the starter ring gear, and the starter 
motor shaft. 

Butt welding permits the use of more than one metal in a single 
part, thus making possible a more perfect adaptability of certain 
parts to the purposes for which they are intended. The head, and 
a short portion of the stem, of a Ford valve are subject to intense 
heat from the burning gases of combustion. It is imperative that 
these sections be made of a heat-resisting type of steel. The rest 
of the stem is subject to wear because of its reciprocation through 
the valve stem guide hole. This portion should therefore be of a 
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good grade of carbon steel, hardened and ground. By means of 
the butt-welding process, dissimilar kinds of steel are united in a 
solid valve ideally adapted to its function. 
Ford-Designed All-Steel Piston 

The Ford-designed all-steel piston, the only piston of this type 
in actual production, owes its existence to the butt welding process. 
A machinable heat-resisting steel dome is butt-welded to a skirt 
and wrist-pin bushing of steel having a high carbon content, the 
latter sections being hardened and ground after the welding has 
been completed. Extreme lightness and long wearing qualities are 
the chief advantages in pistons made by this method. 

All kinds of round stock, pipe, channel iron, I-beams, and much 
material of intricate shape are butt-welded in Ford maintenance 
and construction departments. 





Fig. 2—Spot welding has been developed to 

a high point of efficiency in the Ford indus- 

tries. Some machines have a capacity of 
35,000 separate spot welds each day 


It is possible to butt-weld automatically material from one-six- 
teenth inch to five-eighths of an inch in diameter ; from five-eighths 
to three inches by hand; and from three to eight inches hydrau 
lically. It takes about 5000 pounds pressure to the square inch tv 
complete a weld. 

The next few years will undoubtedly see a much wider applic: 
tion of the butt welding process, and great strides made in th 
further development of butt welding machinery. The largest but' 
welder in the world is located at the Fordson plant; it will we! 
material up to eight inches in diameter. 

Oxy-Acetylene welding, as its name implies, is a process maki! 
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use of the intense flame resulting from the reaction of oxygen with 
some gas containing carbon in a free state. The Ford industries 
use acetylene because it is easy and safe to handle and because it 
produces a flame temperature of 6200 deg. fahr., the highest avail- 
able welding flame temperature. The Ford industries use 138 
tanks of acetylene and 271 tanks of oxygen in a single day. About 
twenty tons of steel welding wire is used per year. 

Oxy-Acetylene welding is employed in repairing small defects 
in cast-iron parts and equipment, such as lathes, grinders, and 
punch presses. Fifty-five tons of cast-iron filler rod are consumed 
in cast-iron repairing activities in the course of a year. 

Fifty-two miles of pipe lines—including water mains, oil lines, 
soda water lines, air and gas lines, slag and coal pipes, heating 
lines, and high-pressure steam lines—are welded together annually 
throughout the Ford industries. 

The cutting torch is one of the most spectacular applications of 
the oxy-acetylene welding process. By this means a half-inch steel 
plate a foot long can be cut through in a minute and a quarter, 
while a piece one foot thick and one foot long can be cut through 
in six minutes. Five hundred feet is the daily average of cutting 
in all Ford plants combined. 

Are welding, by which metal is deposited through the “metallic 
are” process, is just beginning to be recognized as a form of weld- 
ing having immense possibilities. Automatic machines for this 
type of welding are of relatively recent development. 

Ford engineers have already adapted the arc method to the pro- 
duction of Lincoln torque tubes, and further applications are con- 
templated. Thirty tons of welding wire are used every year in 
are welding within the Ford industries. Water tanks of from 
ten to fifteen thousand gallons in capacity are successfully welded 
by the are method. Slag buckets, foundry charging floors, travel- 
ing conveyor tracks, turbo condenser castings, pipe lines, trolley 
poles, railroad ties, fence posts, and railroad track all represent 
instances where the arc welding method has been successfully em- 
ployed. One hundred and fifty miles of D. T. & I. track have been 
“bonded” for electrification by this process, and a total of 128 miles 
of are-welded seam only, has been laid on Ford pipe lines and 
conveyor systems in tunnels, power houses, and shops. The car- 
bon are is being utilized in the jobbing foundry to remove risers 
from steel castings, and also to cut alloy steels such as nichrome 
and manganese, at the rate of 214 tons per day. Carbon arc cut- 
ting is being used wherever possible throughout the repair de- 
partments. 

Ford welding activities are carried on under the supervision of 
the superintendent’s office, and the welding forces are headed by 
a group of trained mechanics who are always alert to the possibility 
f advancement in welding technique and welding equipment de- 
sign. Nearly all the spot and butt welding machines used in the 
rganization have been developed by the company. 








The Electric Torch 


J. C. LINCOLN* 


Several years ago there was developed in the laboratory of this 
company a piece of apparatus that has been given the name of the 
electric torch. 

Fig. 1 shows the arrangement of the parts making up the torch. 
The copper electrode holder for the negative terminal is water 
cooled as well as the copper positive terminal where the path of 
the cooling water is indicated. The copper anode has a tapered 
hole cut in it of the dimensions indicated on the sketch. The 
opening in the anode is round and the dimensions are those of a 
section through the center of the opening in the anode. Fig. 2 is a 
plan view of the parts: 
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After the parts are set up, as shown in Figs. 1 and 2, an arc is 
started between the carbon cathode and copper anode by short 
circuiting them by a carbon pencil. 

The machine furnishing the current was one of the company’s 
200 ampere welders, and this was adjusted to pass currents of 50, 
75, 100 and 150 amperes across the are as indicated in the table 
giving the results of a test. 

The test was made to find out, if possible, something about t/e 
nature of the carbon arc. 

Observation of the arc shows that the size of the flame proj« 
‘ing from the anode is roughly proportional to the amperes acr 
the arc as might be expected. 


*President, Lincoln Electric Company. 


18 
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Further, the flame is larger with a given current when the dis- 
tance D is small and the size of the flame decreases as the distance 
D is increased. 

The difference in the size of the flame with the change of cur- 
rent is much more pronounced than the difference due to changes 
in the distance D. 

The flame is apparently due to very hot carbon particles. 

If the flame is cooled, carbon is deposited on the cooling sur- 
face as it would be if the flame from a wick is cooled. 


Fig 2 
PLAN OF ELECTRIC 
TORCH 








COOL/NG WATER 









RER ELECTRODE 





The measurements recorded in the table were made as follows: 

The valve admitting cooling water to the torch was opened and 
left untouched during the time the measurements were taken. 

The stream of water from the torch was directed into a pail for 
a period of two minutes before and after the measurements were 
taken. The weight of the pail was 2 lb. 4 oz. empty. The weight 
of pail and the water that flowed for two minutes was 13 lb. both 
before and after the test. Therefore, the amount of water flow- 
ing through the cooling system is taken to be (13 — 24, =~ 2 
9.375 Ib. per minute. 

The temperature of the cooling water before it entered the torch 
vas 19.10 C. 

Weight of pail 2 lb. 4 oz.—weight of pail and water for 2 min- 
tes 13 Ib. 

10.75 + 2 = 5.375 lb. water per minute. 











20 JOURNAL OF THE A. W. 8S. [November 


Temperature of cooling water 19.10 C. 


Temp. of B.t.u. per Hr. 

* Water After + 3.41 = Per Per 

Passing Temp. Temp. W.h. per Cent Cent 

D. Throught Rise Rise Hr. Absorbed in in 
iny Amp. Volts Watts Torch Deg.C. Deg. F. in Water Water Flame 
3 50 47 2350 25 5.9 10.6 1002 42.5 57.5 
6 50 48 2400 26 6.9 12.4 1170 48.8 51.2 
3 75 51 3820 28 8.9 16.2 1535 40.2 59.8 
6 75 40 3750 29 9.9 17.9 1695 45.2 54.8 
9 75 48 3600 31 11.9 21.4 2020 56.0 44.0 
3 100 55 5500 30 10.9 19.6 1850 33.6 66.4 
6 100 51 5100 33 13.9 25.0 2360 46.1 53.9 
9 100 49.5 4950 35.3 16.2 29.2 2750 55.5 44.5 
3 150 57 8560 37.5 18.4 33.2 3130 36.6 63.4 
6 150 51 7670 40 20.9 37.7 3560 46.5 3.5 
9 150 51 7670 43 23.9 42.9 4040 52.7 47.3 


The first set of measurements was made with the torch turned 
upside down from the position shown in Fig. 1. The hot air from 
the flame rose and heated the electrode to a marked degree, and 
the second set of measurements was made with the flame above 
the torch in the position shown in Fig. 1. As the object of the 
investigation was to find out the amount of heat in the flame, only 
the results with the flame above the torch need be considered. 

Six or eight sets of readings were taken but only one set is 
given here. The other sets of readings confirm the readings given 
here. 

The measurements were taken by adjusting the distance from 
the bottom of the carbon from the bottom of the anode to 3/16-, 
36- and 9/16 inches and holding the current constant for each dis- 
tance. 

In the table this distance is called D. 

The voltage between the anode and cathode was measured for 
each adjustment of D. The temperature of the cooling water was 
taken for each adjustment of D. If the amount of water flowing 
and the temperature rise of this water is known, the heat absorbed 
by the cooling water is known and the rate at which this heat is 
developed can be expressed in watts. 

For instance, take the reading D = 3/16, amperes = 100, and 
volts = 55. The temperature of the water after passing through 
the torch was 30 deg. C. The rise was 30 — 19.1 = 10.9 deg. C. 
19.6 deg. F. The B.t.u. per hour would be 5.375 times 19.6 times 
60 equals 6300—as 3.41 B.t.u. per hour equals 1 watt energy 
was being absorbed by the water at the rate of 6300 ~ 3.41 = 1850 
watts. The energy of the arc was 100 ampere times 55 volts 
5500 watts. Consequently 33.6 per cent of the are energy ap 
peared in the water and 66.4 per cent in the flame. i 

It is assumed in the table that the rest of this heat is in th: 
flame and this assumption is justified for the flame is easil) 
capable of melting iron. 

The general results of the measurements indicate that the greate: 
the current the greater the energy in the flame and the smaller D :- 
the greater the energy in the flame. 

The direction of the flame can be affected by a magnet. PB 
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presenting the S seeking pole of a bar magnet to the arc, the flame 
is pushed to one side. The flame itself is not affected by the mag- 
net so far as I could judge. The direction of the flame is a func- 
tion of the current from the carbon cathode to the anode. To 
put it another way, the magnet had no effect on the direction of 
the flame unless the magnet was close to the arc between the car- 
bon and copper anode. 

The current between the carbon and copper anode is affected 
in just the way one would expect from the laws governing electric 
magnetic action. 

When there is no external magnetic field at the arc, the current 
flows radially between the carbon and the copper anode. When 
the are is subjected to an external magnetic field, the current is 
forced to only a part of the radial path between carbon and copper 
and at the same time the flame is deflected so that it is more at 
right angles to the current. 

The general results from the table are that from 1% to 2/3 of 
the heat appears in the flame, and I believe that if none of the 
heat developed in the flame was radiated and absorbed by the cop- 
per and water, that an even larger proportion of the total heat in 
the are would appear in the flame. 

What bearing do these results have on our conception of what 
takes place in the arc? 

The present view is that the voltage across the arc is made up 
of three portions. First—the drop at the negative terminal which 
must be great enough to heat the terminal to the point where it 
will throw off ions readily; second—the I.R. drop due to the re- 
sistance of the gas stream between anode and cathode and—third the 
drop at the positive terminal which is fixed by the nature of the ma- 
terial and in the carbon arc is much greater than the drop at the 
negative terminal. The results of the measurements would indicate 
that in the carbon arc there is a drop at the posititve terminal that 
may be fixed by the nature of the material, but that this drop is 
not nearly so great as has been supposed. The heat at the positive 
terminal in the ordinary carbon arc is the sum of the heat, due to 
the inherent drop and to the heat of the flame or blast from the 
negative terminal. The heat due to the flame or blast has been 
separated largely from the inherent anode drop in the electric 
torch and measured. These measurements indicate that the heat 
in the flame or blast is greater on the average than the sum of the 
anode drop, the cathode drop and the I.R. drop, due to the resist- 
ance of the gaseous part of the arc. 

{ do not think it is far from the truth to say that two-thirds 
of the energy in the carbon arc appears as heat in the flame or 
blast from the cathode. The question naturally occurs—What is 
the nature of the flame? Two things can be said of it. First, 
particles of very hot carbon are shot off the end of the cathode 
and these draw the air with them so that the flame from a match 

















22 JOURNAL OF THE A. W. S. [ November 


is sucked downward through the opening in the anode when the 
apparatus was set up so that the flame was below the torch. The 
current of air was doubtless much stronger when the aparatus was 
turned over, for it was not possible to get the 9/16-in. reading 
with 50 amperes, for the arc would not persist long enough to per- 
mit of measurement of the heat. 


I assumed that this was due to the stronger current of air 
through the opening in the anode when the apparatus was set up 
to take the measurements contained in the table. The second thing 
is that the actinic value of the flame near the opening in the anode 
is very much greater than the value in most of the flame. 


A short time photo showed a very small figure on the plate. When 
the flame was focused on the ground glass the image of the flame 
covered nearly the whole plate. The pictures were taken in a 
very short time 1/500 to 1/1000 of a second and at this speed not 
more than 10 per cent of the flame appeared on the photo that 
showed on the ground glass plate. 


A picture of the flame was taken with the camera behind a piece 


of 4-in. thick pasteboard to see if the active part of the flame 
contained X-rays. The results were negative. 


When the current was reversed in direction, the apparatus re- 
fused to work as a torch and the are apparently tried to run up 
the carbon when it was made the positive terminal of the arc. This 
is a most noteworthy fact for it depends on something beside the 
electro magnetic forces. In any piece of apparatus with which 
I am acquainted the direction of motion is independent of the di- 
rection of current, for the reversal of current reverses the flux 
and with both flux and current reversed, the direction of motion is 
unchanged. 


What is this blast or flame from the cathode? Apparently it is 
not a stream of electrons, for if it were it would be affected by 
a magnetic field. At the same time it must be remembered that 
approximately two-thirds of the total energy in the arc appears 
in this flame. It is my opinion that the blast from the cathode 
in the carbon arc is due to vaporized carbon from the carbon pen- 
cil. 

We do not know much about the latent heat of carbon, but it 
is possible and even probable that it is very high. If I am cor- 
rect in the opinion that most of the energy of the carbon arc is ex- 
pended in vaporizing carbon from the carbon cathode and that most 
of the heat that appears at the positive anode is due to the solidifi- 
cation of the vaporized carbon at the anode, this would be ev)- 
dence of a large amount of energy required as latent heat to 
vaporize carbon. 

It is my belief that to get a more accurate conception of wha' 
occurs in the arc, we shall have to substitute the idea of the blas' 
from the negative terminal as being the central and importan' 
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thing that occurs in the arc, for the idea that there are inherent 
anode and cathode drops. 

The tests described in this paper show that the flame is a phe- 
nomenon associated with the negative terminal. 

The old way of looking at it would be to say that the inherent 
drop at the positive terminal was great enough to produce the heat 
that actually appears there. This old conception has, I think, been 
shown to be wrong by these tests. 

The old idea was that the current passed across the arc in a 
solid stream and that a cross section of the current in the arc 
would be a circle. 

The experiment with the torch as well as some others not de- 
scribed indicate that the core of the arc is the blast from the nega- 
tive terminal and that the current flows outside of the blast and 
that the section of the current across the arc would be an annulus 
and not a circle. In such a cross section the inner circle would be 
the cross section of the blast from the negative terminal and the 
annulus outside of this inner circle would be the cross section of the 
current. There is no doubt that this is the true picture of the 
cross section of the current in the case of the torch, and I believe 
it is the true picture in any carbon arc. 





Ultimate Strength of Single Vee Welds 
E. E. THUM* 


Such a good account of themselves has been given during the 
past twenty years by millions of gaswelded joints, establishing a 
reputation for strength and reliability, that the engineer and de- 
signer has begun to ask himself “Just how strong is a weld, when 
made under procedure control?” “What figures should I use in 
my designs, so I can be assured of safety as well as economy?” 

Several attempts have been made to answer these questions, and 
the results have been published from time to time. Unfortunately, 
such investigations have been too brief and of too limited scope to 
warrent an unreserved acceptance of the findings. Usually only 
one or two workmen did the welding, and the results naturally 
would be unduly influenced by the individual’s skill, the materials 
he used, and other circumstances of the test. 

Just as the oxy-acetylene process warrants more and more con- 
fidence as satisfactory experience with it accumulates, so the re- 
sults of a series of engineering tests become of more and more 
general application and acquire a higher and higher degree of 
accuracy, as the influence of accidental variations become sub- 
merged in a great mass of data. To know something about the 
skill of 100 welders is of much more value than to know that an 
ccasional workman can do most excellent work. Averages of 


*Manager, Technical Publicity Dept., The Linde Air Products Co. 
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results gathered from 50 shops scattered all over the United States 
are almost sure to eliminate the influence of sporadic variations 
in practice, one way or another. Continual testing over a period 
of years prevents the possibility that the workmen were keyed up 
to unusual efforts. 

Such a test (almost ideal) has been completed by Union Carbide 
and Carbon Research Laboratories. Operators employed in va- 
rious railroad shops in the country, 75 or 80 in number, were tested 
at intervals. From 1920 to 1923 the welding rod used was that 
known commercially as “Norway Iron,” really a first-class low 
carbon steel. During the last three years a rod known as “High 
Test Rod” (containing about 0.20 per cent carbon, high in silicon 
and manganese) was the standard. 





co bn HO DH OH HR Oo 0H © © 100 
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Fig. 1—Results of tests 


Pieces of plate about a foot long were taken from railroad stock, 
welded in the course of regular work with a single vee butt weld, 
the plate sent to the laboratory, where it was cut into strips, all 
reinforcement ground off so the weld was exactly equal in thick- 
ness to the plates it joined, and the strips then pulled apart in a 
tensile testing machine. These tests, of which there are abou! 
500, are segregated into those which broke the plate, and those 
which broke the joint. The individual results are plotted in Fig 
1 in order of decreasing magnitude. Horizontal ordinates repre- 
sent cumulative per cent of total. 

The early three years on Norway Iron showed that only about 
11 per cent broke the plate, which was supposed to be of good 
quality (and which actually averaged 53,000 Ib. per sq. in.). In 
later work on High Test Rod, it was found immediately that on!) 
the best of flange steel should be used for test metal; even so, near!) 
half the specimens broke the plate rather than the weld! Fig. ! 
also shows without doubt the influence of high quality welding ma 
terials. Men of all grades of ability are able to increase th: 
strength of joint by some 11,000 Ib. per sq. in., merely by using 
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better welding rod. Since the least skillful man is the shop’s 
weakest link, so to speak, this is a most important consideration. 

A measure of the reliability of oxy-acetylene welding, when done 
by men selected with reasonable care, and working under the 
principles of procedure control, may also be gained from Fig. 1. 
Note that nearly half the test pieces made in the last three years 
broke the plate rather than the weld. Note also that the variation 
in ultimate strength of the best to the poorest weld is hardly great- 
er than the corresponding figures for the plate. But remember 
that this plate is fire-box steel, a material purchased under rigid 
specification and representing the highest quality available—mate- 
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rial above suspicion and used for the most exacting service in loco- 
motive boilers. Yet procedure control oxy-acetylene welding is 
here demonstrated to be equal in quality. 

One question yet remains to be answered. From this mass of 
data, what figure should be selected as representing the average 
tensile strength of weld metal, a safe figure to use for design pur- 
poses. It would be as unfair to use the lowest value reported as 
it would be to use the highest value, or for that matter to assume 
that fire-box quality steel should be figured at less than 50,000 Ib. 
per sq. in. (since one of these test specimens broke the plate at 
that low figure). Mathematicians answer such questions as these 
by replotting the data in the form of a “probability curve,” as in 
Fig. 2. The number of test pieces which falls within a certain range 
is plotted vertically at a distance to the right representing the 
mid-point of the range in question. The peak of such a curve 
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represents the most probable value; if it varies much from the 
theoretical shape its form suggests undue influence of disturbing 
factors. 

In plotting Fig. 2, the strength of joint in those pieces which 
broke the plate was assumed to be 5,000 lb. per sq. in. greater than 
the strength of the unwelded plate. 

It indicates that the expected strength of single vee oxy-acetylene 
welds, all reinforcement ground off, and made by operators selected 
with reasonable care, is as follows: 

Using Norway Iron Welding Rod, 47,000 lb. per sq. in. 

Using “High Test” Welding Rod, 58,000 lb. per sq. in. 

These figures represent, with a high degree of probability, the 
strength of good joints, and designers can use them with con- 
fidence when they specify procedure control welding by the oxy- 
acetylene process. 

The factor of safety selected from each individual design would 
take into consideration the poorest joint in the lot; but for either 
variety of welding rod, this is well above the elastic limit of low 
carbon steel suitable for welding. Therefore, elastic limit of the 
base metal would be the ruling consideration in the selection of a 
factor of safety to apply to the ultimate strength of the joints de- 
scribed in the paragraphs above. 





Building Machinery by Welding* 
Rost. E. KINKEAD} 


Welding a New Engineering Practice 


Mechanical engineering has had to go through a very radical 
evolution since welding and gas cutting have become practica! 
shop methods. Two of the most important things we do in me- 
chanical engineering have been greatly affected by the widespread 
use of welding and cutting. The mechanical engineer today who 
does not understand these two metal working methods is as hope- 
lessly handicapped as if he did not know the multiplication table. 

The two fundamental problems I refer to in mechanical en- 
gineering, which have been so strongly affected by welding and 
cutting are: : 

1. Getting metal into a predetermined shape. 
2. Fastening pieces of metal together into a predetermined 
assembly to make a piece of machinery or equipment. 

Whether one undertakes to build a steam locomotive, an electri: 
farm lighting outfit, a printing press, or a kitchen stove, thes: 
fundamental problems must be solved. 

Great industries have been built up on the strength of people’ 
idea of the proper solution of these problems. For instance, th: 





*Presented at Pittsburgh and Philadelphia Sections, A. W. S., in October, 1926 
¢Lincoln Electtic Company. 
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whole foundry industry of this country is founded on one idea 
of how to get metal into a predetermined shape. Gray iron, steel 
and malleable foundries exist to solve this problem. Now a whole 
set of industries are founded on an idea of how to put pieces of 
metal together in an assembly. Take for instance the matter of 
rivets and bolts. Great plants in this country do nothing else 
but make bolts. Back of those plants are other plants which make 
nothing else but automatic machinery to make bolts. 

The point I wish to make is, that the problems with which weld- 
ing and cutting deal, are fundamental mechanical engineering 
problems which underlie the manufacturing industries of this 
country. I want to also make the point that no process ever in- 
troduced in this country, ever produced such sweeping changes 
in industry, as welding and cutting are about to make. 


Operation of Economic Law Forces Use of Welding 


The reason these changes are taking place now, and will take 
place at a tremendously increasing rate from now on, is, that 
welding and cutting have introduced a BETTER means of doing 
the work, and a method which is TREMENDOUSLY CHEAPER. 
The operation of economic law makes it necessary to adopt methods 
which are better and cheaper. New manufacturing institutions 
are forging ahead to financial prosperity, because they have in 
this respect aligned themselves with the operation of economic 
law. Great manufacturing institutions whose managements have 
fallen into mental ruts from which they cannot rise, will inevitably 
fail and be wiped out of existence. Economic law does prevail. You 
may evade the Prohibition Law, but no one has ever evaded the 
operation of economic law. Ignorance of the laws of economics 
will not mitigate the penalty for disobedience, any more than 
ignorance of the law of gravity will mitigate the penalty for 
jumping out of an airplane without a parachute. 

Here is what this new mechanical engineering practice of using 
welding and cutting enables us to do. We can take hot rolled steel, 
which costs around 2c. a pound, get it into the proper shape, and 
fasten it together by the use of welding and cutting for Yc. to 
lc. per pound. Let us say that the equivalent of a rough gray iron 
casting costs six cents a pound.. Owing to the superior strength 
and stiffness of steel, we only have to use half as many pounds 
as if we were using cast iron. Therefore, a 100 pound casting 
which costs $6 may be reproduced in welded steel for about $1.50. 

Now let us see how that works out as a business proposition. 
Suppose a machinery builder is-making a machine which has 2000 
pounds of gray iron castings on it, which may be reproduced in 
welded steel. At 6c. a pound the rough casting would cost $120. 
Another machinery builder starts up to build the same machine 
from welded steel. The same piece costs him only $30. This dif- 
ference of cost appears in the ratio of at least three to one in the 
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selling price. The manufacturer using the gray iron castings will 
therefore have to sell his machine for at least $270 more than his 
competitor, if he is to break even with him. Now there are not 
very many standard machines which sell for more than 30c. a 
pound. Gas engines, pumps, compressors, machine tools, etc., sell 
on the market for less than 30c. per pound as a general proposition. 
At 30c. a pound the manufacturer would get $600 for his machine 
made of gray iron castings and weighing 2000 pounds. His com- 
petitor using welded steel can sell his machine for $270 less and 
make the same profit. His competitor’s price would be therefore, 
$330. Other things being equal, who will get the most business’ 
You may not think you know much about the operation of eco- 
nomic law, but if you know the answer to this question, you know 
a good deal about it. 


Cashing in on Your Knowledge of Welding 


I suppose that I shall be severely censored by the intellectual! 
giants of the engineering profession, if I, an engineer, say to you, 
that you can make a lot of money out of showing people how to 
build machinery out of welded steel in place of gray iron castings. 
Engineers are not supposed to talk publicly on the subject of mak- 
ing money. From the high power engineering viewpoint, that is 
a very vulgar subject. 

But I will try to bear up under such criticism as may be directed 
at me for talking to you on the subject of making some money 
out of your welding knowledge. 

If you want to make some money out of a proposition, don’t 
wait until everyone else knows about it before you start. That 
holds whether you are buying real estate, stocks and bonds, or 
anything else which you do with the expectation of profit. Take 
radio, for instance, if you expect to be anybody, get anywhere or 
make money out of radio, you should have started about five or 
six years ago. Everyone knows that radio is a good thing now. 
The fellows who cashed in on it knew it five or six years ago, and 
that same principle holds in the welding industry. If you want to 
cash in on your knowledge of welding today, don’t start into the 
tank welding business, everyone knows that it is a good proposition, 
and there is no money in it for beginners. 


Welding Machinery Parts 


Before welding amounted to very much in the commercial field, 
the steel industry took a very important step, the effects of whic!) 
are now becoming apparent in the welding industry. Those steps 
were: 

1. Organization of the Steel Corporation. 
2. Mass production of standardized shapes and sections 0! 
steel. 


The result of those two movements in the steel industry amount 
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to this. Steel today costs around 2c. a pound, while cast iron 
costs around 6c. a pound on the average. Steel is four times as 
strong as the best available cast iron, and is more than twice 
as stiff for the same section. This means if you want to make 
a machinery base where stiffness is the determining factor, the 
material cost of using steel is one sixth the cost of using cast iron. 
Welding offers a means of putting together the pieces of steel 
in such a manner as to get the desired shape of piece. The cost of 
welding together steel pieces is so low that practically the whole 
saving is effected due to the lower cost of the steel as compared 
with cast iron. Until electric welding became commercial, it was 
not possible to put the pieces of steel together to get the desired 
piece without using up all of the saving which had been effected 
by the use of steel in place of cast iron. 

This situation is amazing. Steel which sells for 2c. a pound was 
pig iron before it was steel. Yet gray iron castings, which are 
merely refined pig iron, cost around 6c. a pound, and it takes four 
times as many pounds of pig iron to get the same strength as we 
have in steel. 

Why does any one manufacturing machinery use gray iron cast- 
ings? The reason is perfectly simple and is the same that made 
tank builders rivet tanks together until the welding industry 
showed them how to make better tanks for less money by welding. 
Machinery builders do not know how to weld steel pieces together 
to reproduce rough castings in welded steel. If they knew how 
to do it they would be doing it now. 

Now don’t forget, gentlemen, that most of us do not readily 
agree that we do not know how to do anything. If you explain 
to the average machinery builder how the savings are made, and 
why they are made by using steel in place of cast iron, he will not 
fall on your neck and call you blessed. The chances are about 
three to one he will tell you that you are slightly demented and 
say that if those things were true every one would be doing it. It 
is human nature to do that very thing. The man’s trouble is that 
he does not see how he can apply the method to his particular job 
and until someone shows him he will not budge an inch until 
something stronger than a lot of words hits him. Let one of his 
competitors do it and whip him in the field a few times and the 
machinery builder will come to you hat in hand and beg you to 
please help him do the job. That very thing is going to happen. 
The welding industry will not be able to furnish enough men to 
direct the welding operations along these lines. A good many 
men of intelligence and imagination in the welding industry who 
are makig $2,000 a year today will be making $10,000 a year in 
five years. 


Preparation for the Work 


Now I am going to suggest to you how you can start getting 
ready to make $10,000 a year out of your welding knowledge. 
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Start studying the machinery built by some machinery builder 
right here in your own town. Pick out a definite job to work on. 
A machinéry base or frame is the easiest and simplest thing to go 
at first. Study out how you could take standard steel shapes, 
plates, etc., and weld them together to produce essentially the same 
piece. Next, check the design to see that you have given only 
equal stiffness. This will keep the weight down to about one-half 
the weight of the casting. Next check the welding to see that you 
have not specified unnecessary welding to accomplish the purpose. 
Next check the design to see that you have not done the job in an 
awkward manner, which penalizes you on the cost. When you 
get to the point where you are satisfied with the job, you are 
ready to show that machinery builder something. Remember, you 
haven’t invested anything, you haven’t spent a dime. All you have 
done is to put some of your welding experience down on paper 
where it is possible it may be worth a lot of money to you as well 
as the machinery builder involved. Don’t be discouraged if noth- 
ing happens when the machinery builder sees your plan. Sit tight 
awhile, and you will find that he will come around looking for you. 

There are twenty big machinery builders in the country right 
now who would welcome the opportunity to take on a first rate 
welding man with the intelligence and imagination to do this job 
for them, starting right now. As soon as the welding men appear 
who will apply their talents to this job, every one in the country is 
going to want to do the same thing, and there will not be enough 
men to go around. But the fellows who get in on the proposition 
first are going to get into the $10,000 a year class first and quickly. 

Please remember, that the suggestion I am making to you does 
not involve investing any money, does not involve learning a new 
business, but does involve staying up at night for awhile studying 
how to apply what you already know. 


High Power Technical Knowledge Not Necessary 


I have seen good welding men who were afraid to tackle this 
proposition, because they thought a working knowledge of struc- 
tural steel engineering would be necessary to get successful results. 
After looking into this phase of the situation pretty thorough|) 
I am convinced that such is not the case, for the following reasons: 


1. Very little machinery which is built today was designed 
by a man who had a working knowledge of structural cas' 
iron design. 

2. Castings are designed by cut and try methods. The engi- 
neer guesses about what the thickness and weight should 
be and adds on 200 to 300 per cent for factor of ignorance 
and lets it go at that. If the casting is too light he makes 
the next one heavier. 


3. If the casting gives satisfactory service, we know that i! 
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we design the steel piece for the same stiffness, we will be 
safe. 


In a machinery base, stiffness is the determining factor in most 
cases. Therefore, if we reproduce a casting in welded steel, we 
may expect the welded steel base to weigh about one-half as much 
as the casting. If the base is properly designed, the holding down 
bolts merely keep the base from moving in a horizontal plane on 
the foundation. There is no force tending to lift the base, and 
the weight of the machinery mounted on it tends to hold it down. 
The force tending to make the base move in a horizontal plane on 
the foundation comes entirely from vibration of the machinery 
mounted on the base. This force is so slight that very light lugs 
attached to the side members by welding may be used. The prac- 
tice of making the nuts on the holding down bolts bear on the 
main beam section of the side members came about largely, due to 
the fact that in the design of cast iron bases, light lugs cannot be 
used due to the inherent weakness of cast iron. As a result of this 
practice, followed in cast iron, the whole machine base is designed 
heavy enough so that with the biggest wrench which can be ap- 
plied to the nuts on the foundation bolts, and the biggest man pull- 
ing the wrench, the base cannot be distorted. The main purpose 
of the base is frequently lost sight of in an attempt to prevent dis- 
tortion by the holding down bolts. 

No intelligent welding man who will use his common sense need 


have any hesitancy about redesigning a machinery base for welded 
steel. A very casual study of how cast iron bases are designed 
will convince anyone that there is room for a lot of improvement. 
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contributed to by the best authorities in gas welding and cut- 
ting. Should you have difficulty on any welding job, a letter 
written to the editor describing the trouble will bring you 
immediate advice. 

Subscribe Now. Get in touch with the developments of 
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A sample copy will be mailed on request 
STUART PLUMLEY, Managing Editor 


ACETYLENE JOURNAL PUBLISHING COMPANY 
53 W. Jackson Blvd. Chicago, Ill. 

















Sz | ThoWolding Enginoor | -=!3:- 


FOUNDED By L. B. MACKENZIE, 1916 
“Take the Guess Work Out of Welding” 


N old slogan around the office of The Welding Engineer, but still 
*% one which cannot be emphasized too much. In your plant there 
is a man who needs timely, accurate and practical information about 
— See that he gets The Welding Engineer regularly. Sub- 
scribe now. 


No matter what your welding problem may be, The Welding 

Engineer is the best source of information available. Its pages 

discuss, monthly, every phase of welding. One idea from one 

issue will more than pay for a year’s subscription to this valuable 

publication. The value of the reading matter is assured for the 
it welding authorities in America are regular contributors. 


Are Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of join metals is dis- 
cussed. Our Buyers’ Index reflects the progressiveness of America’s first 
manufacturers. 





Price $3.00 in the United States and Canada; $4.00 Abroad 
Sample Copy Sent Free Upon Request 


H. S. Carp, Error 
The Welding Engineer—608 S. Dearborn Street, Chicago, IL. 

















34 


JOURNAL OF THE A. W. S. [ November 





K-G Welding & Cutting Co., Inc. 


556 WEST 34th STREET 
NEW YORK CITY 


MANUFACTURERS OF 


K-G-TORCHES 











YEAR BOOK 
1926 


Copy of the Year Book of the American Welding 
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same. If you have a friend who should become a mem- 
ber, just send in his name and a copy will be promptly 


forwarded to him. 
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of procedures of Meetings and Papers Committee, a list 
of the committees of the Bureau and a list of the published 
reports of the Bureau. In addition, there is an Alpha- 
betical and Geographical list of the entire membership 
of the Society and a description of the sustaining company 


members. 
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TORCHWELD LEADERSHIP 


“Standard of Comparison” 


Torchweld is the acknowl- 

edged leader in the gas 

welding and cutting equip- 

ment field because 
Torchweld design is original and Torchweld superior construction 
insures long and satisfactory service. 


TORCHWELD EQUIPMENT CO. 
224 No. Carpenter St. Chicago, IIl. 




















“LOWER OXYGEN PRESSURE” 
Welding and Cutting Equipment 


WRITE FOR CATALOG NO. 37 


THE BASTIAN-BLESSING COMPANY 
252 E. Ontario St., Chicago, III. 








Welding Rod 


3000 
WORKING WELDERS 


are kept busy full time 
melting the daily output of 


QWelhilS 
MANUPACTURED BY 


CuHicaco Street & Wire Co 


103rd Street and Torrence Avenue CHICAGO 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 
we are glad to explain 


Supplied in the following size cylinders: 
10” x 30”—capacity 125 cu. ft. 
12” x 36°— =“ 225 “ “ 
is ow x 4Q%a~ ‘ 275 “ee + 


Prompt and efficient service on any quantity through plants 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 80 Broadway, New York City, N. Y. 


BRANCHES: 


613 Trust Co. of Georgia Bldg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, il. 
553 Monadnock Bidg., San Francisco, Cal. 














SPOT 





For Production 
Electric Welding 
Machines AR 





Gibb Welding Machines Company 


Bay City, Michigan 


New York—Philadelphia—Cleveland—C incinnati—Detroit——Buffalo 
Chicago—St. Louis—Los Angeles — Toronto — Montreal 
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3 Years’ Satisfaction 


We have had a Wilson 
Are Welder in operation 
here at our factory for 
approximately three years, 
and it has given us the 
best of satisfaction. 
Crossley Machine Co. Inc. 


A Good Investment 


The Wilson Plastic Are 
Electric Welding Machine 
purchased from you some 
time ago has given us 
satisfaction and we con- 
sider the investment a 
good one. 

Imperial Oil Refineries, Limited 


Wide Range—Close Range 


We have had a portable 
Wilson Electric Arc Weld- 
ing Machine about two 
years. This is a splendid 
machine and has given 
thoroughly satisfactory re- 
sults. On account of the 
wide range and close con- 
trol obtainable, we have 
found it particularly val- 
uable for welding east 
iron, 

Sun Shipbuilding & Drydock Co. 


WILSON WELDER & METALS 


co. 







Wilson Type 8 Single- 
Operator Motor-Driven 
Electric Welding Machine. 


Designed for both pro- 
duction and repair work. 
Adapted for use wherever 
power is available. Ca- 
pacity, 25 to 300 amperes. 
Other Type S Machines 
include both single and 
two-operator units— gaso- 
line-engine-driven, be 1 t- 
driven and motor-driven— 
portable and _ stationary. 
Capacities, 25 to 200, 25 
to 300, and 25 to 500 
amperes. 


Type S Features 


Every Wilson Type & 
Machine has a_ simple, 
compact control panel; 
a self-exciting generator ; 
an are that is easy to 
strike and easy to main- 
tain; a current adjustment 
by a simple turning of a 
field rheostat knob; a 
commutator that always 
shows less temperature rise 
than any other part of 
the machine. The welding 
current can be reduced to 
as low as 25 amperes for 
welding thin-gauge metals. 
Write today for full infor- 
mation and prices. 


_ anv vat oo Toe WeLDwecn COMPANY — f = 
= J 





In Constant Use 


Our Wilson Electric Arc 
Welder has been in con- 
stant use from eight to 
twelve hours per day 
since its purchase. We 
can recommend this ma- 
chine very highly. 

The Scranton Pamp Company 


10 Machines 6 Years Old 


We have, as you know, 
many Wilson machines in 
practically constant use 
and ten of them over six 
years old. When we need 
a new machine you will 
hear the usual, “When 
can you ship?” 

Hatton Welding Company 


Bought Five More 


The original Wilson Weld- 
ing Machine you sold us 
about four years ago is 
still in service. The fact 
that we have since pur- 
chased three additional 
motor generator sets and 
two gas-driven units 
should be proof enough of 
our satisfaction. 

The Weldmech Company 


INC., WILSON BLDG., HOBOKEN, NEW JERSEY 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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Announcing the 


















Auto-Arc works for 
Oakland 


Welding the rear axle housings of the Oakland 
and Pontiac is a machine job now. The West- 
inghouse Auto-Arc is operated as casily as a 
drill press; the operator just sets up the job. 
The Auto-Arc does the rest. Westinghouse 
motor-generators supply the constant, stable 
current for the tenacious arc: instantly responsive 
feed motors prevent freezing of the electrode or 
breaking the arc. 
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An Automatic Arc Welding 
Machine with these 
Important NEW 
Advantages 


FLEXIBILIT Y—Adaptable to the lightest or 
the heaviest work, with any 
commercial size electrode. 

SENSITIVITY —Instant response to varia- 
tions of the contour of the 
work, depositing evenly over 
the surface—even on welded 
metal or multi-layer work. 

SIMPLICITY —No delicate adjustments— 
no complicated control. 

STURDINESS —A sturdy, workwise. tool 
that can be depended upon 
to do its work, without un- 
due maintenance. 


POSITIVE FEED that eliminates any pos- 
sibility of freezing of elec- 
trodes and stoppage of 
work, 


The Auto-Arc employs important new Westinghouse 
developments that will permanent!y establish Automatic 
Arc Welding as a production process. Although this is the 
first announcement, the Auto-Arc has been serving industry 
for nearly a year; it has been tried and proved in actual 
operation on the production floor. Now, a complete, sub- 
stantial, advanced machine, it is ready for you. 
The nearest Westinghouse branch office will send you 
detailed information. 
Westinghouse Electric & Manufacturing Company 
East Pittsourgh Pennsylvania 


Sales Offices in atl Principal Comes of 
the Umted States and Foregn Countnes 


Westinghouse Auio-Arc 
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HOLLUP 


PROCESSED 
Welding Wire and Electrodes 


A GRADE FOR EVERY PURPOSE 














All Hollup welding wire comes from 
one mill, is chosen by close chemical 
analysis and then is cleaned and drawn 
according to our own specifications. 
Finally it is further cleaned, processed 
and treated in our own plant by a special 
method, to insure perfect welding 
characteristics and uniformity. 


Since the construction of our new plant 
and the installation of the special ma- 
chinery and equipment necessary to pro- 
duce Hollup Processed Welding Wire, 
we have not had a single complaint nor 
have we been requested to exchange one 
pound of wire. 


Wanamaker Coated Electrodes 
Rex Processed Bare Electrodes 
Rex Oxy-Acetylene Welding Rods 





Send for Test Samples and Literature 


C. H. HOLLUP CORPORATION 


3333 W. 48th Place, Chicago, Ill. 269 37th St., Brooklyn, N. Y. 
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WLLL? 


A useful product is not just a hap- 
pening but the result of years of 
patient, careful effort. Prest-O-Lite 
dissolved acetylene has been on the 
market for twenty-one years, with 
an ever-increasing volume of sales. 


That is proof of utility. 


THE PREST-O-LITE COMPANY, INc. 
Oxy-Acetylene Division 


General Offices: Carbide and Carbon Bidg., 30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 
31 Plants—85 Warehouses 22 District Sales Offices 





DISSOLVED ACETYLENE 
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37 Plants and 105 Warehouses 
spell protection 


WHEN YOU order oxygen, you may come in con- 
tact only with the Linde district office and with the 
warehouse from which it is shipped. But you know 
that the oxygen will reach you without delay 


It does not matter whether the order is for a single 
cylinder or a carload. It makes no difference whether 
every customer in your district wants oxygen on that 
particular day. There are 37 Linde plants and 105 
Linde warehouses in the country, a total of 142 
sources of supply, and their resources can be mobil- 
ized quickly and easily .at any point. 

This means that your oxygen supply will never 
fail, even in times of severe stress. 





THE LINDE AIR PRODUCTS COMPANY 


Manufacturers of oxygen, ni Pyrogen, argon and neon 
Producers of helium for scientific purposes 


General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


37 Plants * 105 Warehouses 


HOW many times « single spot in an other- 
wise sound tank gives way! Perhaps it is 
@ riveted seam or perhaps « flaw in the 
metal. There ic a Linde Procedure Control 
which tells you how to repair such a break 
safely and economically. There are very 
few pieces of equipment that cannot be 
recondi d ally by the onxy- 
acetylene process. 





OXYGEN 
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really mean? 


Literally it means High Test and it is part 
of the name of a new steel welding rod— 


Actually it means 20% stronger welds and 
20% faster welding. 


This is a broad statement but it is backed 
by facts. For over three years these rods 
have been used very extensively by the rail- 
roads for steel welding. 


Welds of greater strength are possible 
because carefully proportioned quantities of 
manganese and silicon prevent gas blow- 
holes from weakening the weld. In addition 
they form a thin layer of slag that prevents 
oxidation of the weld. 


The development of these rods is typ 
ical of Oxweld’s service in making the 
oxy-acetylene process increasingly useful. 


OXWELD ACETYLENE COMPANY 


LONG ISLAND CITY, N. Y. 

Ave. & Orton St. 
CHICAGO SAN FRANCISCO 
34642 Jasper Place 1050 Mission Street 
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: Most Boiler and Tank Manuk, 
Use G-E Arc Welders 








LOVISVILLE KY.U B.A 
Jan. 5, 1926. 


General Electric So., 
455 So. 4th St. 
Louisville, Ky 


attention Ur. #. KB. Bughes, Seles agent. 
SUBJECT: are Welders. 


Gentleren 


In response to your letter of the 25rd 
ultimo «ish to state, we have been using your arc- 
welding machines for the pest five or 31x years in 
welding calking seams on high pressure and high 
tempersture vessels, and have f these machines 
as regards to operation and the quality of the work 
performed satisfactory to our customers and ourselves. 


You say be further interested in movr- 
ing ve have considersbly cut the cost of our weld- 
ing operations since we began using your mechines. 


Yours truly, 





Vogt high pressure and high tem- 
perature oc! stills —10 8 diameter 
60 ft. long, weight 107,000 
pounds. Four working 
fram G-B Type WD arc welding 
sets 











General Electric furnishes 
to the Welding Industry 


for one operator 
Constant Potential Sets— 
for several aperutere 
ss ‘esistors—for 
mining traction com- 
Automatic Sets—for repet 
ul ss ° 
thon work : 


Complete information and 











; 





bulletins available at your 
nearest G-E office 


se Seine aa were. se ee anes? 


Partial installation of G-E arc welders used fo? quis high pressure gasoline stills in plant of 


Henry Vogt Machine Co, 


oursville, Ky 


$30-16C 


GENERAL ELECTRIC 


GENERAL’ ELECTRIC COMPANY, SCHENECTADY. 


=. SALES OFFICES IN PRINCIPAL CiTiESs 
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Welded with Tobin Bronze 


without Dismantling 


This type of repair to a locomotive cylinder formerly 
necessitated dismantling the cylinder and pre-heating 


the casting before the weld could be made. 


By using Tobin Bronze, the broken flange was weld- 
ed in place at a red heat, with the Oxy-Acetylene 
flame,without dismantling the casting, at a great sav- 
ing in time and expense. And the weld is stronger 
than the original cast iron. 


Tobin Bronze Rods, an exclusive product of The 
American Brass Company, can be secured from lead- 
ing Distributors. 


Descriptive pamphlet, including table of weights, 
melting points, also suggestions for welding with Tobin 
Bronze, sent upon request. 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


TOBIN BRONZE 


REGISTERED U.S. PATENT OFFICE 


WELDING RODS 


TT 
EER PIT 
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reasons 
for specifying PAGE 


Because Page Welding Wire and Electrodes are 

1 processed and shop tested. This means constant 

» uniformity and that they have been proven under 
actual job conditions to do perfect work 


Because there is no guess work about their use. 
2 Every Page wire is plainly stamped with the name 
e and grade and in the case of Page Armco Wires, 
additional precautions are taken by painting the 

ends. 


is assured regardless of location. The exclusive 
Page distributor system covers the entire country 
and complete stocks are maintained at all central 
points. 


3 Because the promptest kind of service and delivery 
~ 


Write today for sample of wire and further 
information. 


An Associate Company of the American Chain Co., Inc. 


PAGE STEEL AND WIRE COMPANY Wi 





BRIDGEPORT, CONNECTICUT 


District Sales Offices: Chicago, New York, Pittsburgh, San Francisc: 
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se (a new list in each issue) 
ev. {> “It may be of interest to you to know that this 
{ ol!" machine has been in constant service since we 


purchased it, the only repairs being necessary have 
been renewal of brushes at the motor and contact 


Q we fingers in the starting mechanism.” 


* * * 


y} “I might add that we are very well pleased with 
the welder. In its service, it has given entire sat- 
isfaction and practically no trouble.” 


* * *« 


“We have found these machines highly satisfac- 
tory as to performance and upkeep. In addition 
to this we have found that the average worker can 
operate these machines and turn out an excellent 


Any Lincoln office below grade of work.” 


will put you in touch Ate Ee 
with a ee ee “I have had twelve years’ experience with arc 
whose experience covers welders of different makes, but I always stand by 
many types of welders. the Lincoln.” 
Get his viewpoint based 

on experience. 


* x * 


“In my many years’ experience as welder and in 
charge of welding jobs, I have never known a 
Lincoln salesman or representative to state any- 
thing but the most conservative facts about their 
machines and supplies.” 


e. 
re” 


oh 





is gg The Lincoln Electric Co. Branch Offices 


Indianapolis 


oone Milwaukee 
uffalo Minneapolis 
Charlotte, N. . General Offices and Factory: a ye 
cago . 

Cincionati Cleveland, Ohio Philadelphia 
Detroit Pittsburgh 

Des Moines The Lincoln Electric Co. of Canada, Ltd., Toronto-Montreal Rochester 
Grand Rapids European Representatives: Allen-Liversidge, Ltd.. London St. Louis 


Exclusive Agencies with Stock: 
Distributing agencies in all principal cities. Ft. Worth, Texas Los Angeles 
. New Orleans San Francisco 
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ROEBLING 
Welding Wire 


Conforms to the specifications 
of the American Welding Society 






Exacting tests have proven 
the reliability of Roebling 
Welding Electrodes. They are 

uniform throughout and make 
the strongest welds with the least trouble in 
welding. 


John A. Roebling’s Sons Company 
TRENTON, NEW JERSEY 


——!} 


SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 
NONOX SWEDOX TENSKOTE BRONZOX 











LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS aa. RAILOX MONEL METAL 
Vv x 
STEELKOTE KROMOX TENSILOX 
LEKKOTE MANGANOX KROMKOTE 
CYLKOTE ALUMINOX NICKOTE 
MANKOTE DRAWN ALUMINUM VANKOTE 
RAILKOTE BRAZOX FLUXES 


SEND FOR TESTING SAMPLE 


We want every welder in the country—big or small—to be convinced of 
the specialized superiorities of SWEDOX products. We know that a trial 
will convince you. Hence the free offer. Try SWEDOX on your next 
welding job at our expense. 


CHICAGO, ILL. DETROIT, MICH. 
SEES" Gt Stl sete Gmhangy "natn 
Phone: Phone: 
LaFayette 8500 Lineeln 6780 


“We Ship the Same Day” 
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ding Wire 


Strong 
Tough 
Uniform 


throughout the same shipment and throughout all 
shipments. 


Conforms to specifications of The American Welding Society 


John A. Roebling’s Sons Company, Trenton, N. J. 














Why ‘Exvierimeni? 


INCE the ancy - ~ industry, 
expert engineers and skilled work- 
enor men have maintained the predomi- 
enerators nance of Milburn Equipment. 
Compressors 


Torches 


Its acceptance as standard equip- 
Manifolds ment by large industrials, railroads 
Preheaters and Government Departments the 


Patind Gene world over exemplifies Milburn leader- 


ship. 
Carbide Lights THE ALEXANDER MILBURN CO. 
Catalog 54? Baltimore, Md. 





Heat treating the weld metal by the UNA Process offers 
a simple, practical method of increasing the strength, duc- 
tility and resistance to impact of the weld. 


UNA WELDING AND BONDING COMPANY 


CLEVELAND, OHIO 





Welding Processes 


A.C.-D.C. Welders 
Welding Rods 


Welding Supplies 
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18 Distefet Sales Offices (58 Plants 96 Distribyating Points 














Style 7700 


“Including Lew Initial Cost 








_ Small Maintenance Cost 





Manufactured in two 
sizes, with 4-in., 6-in., 
9-in., and 16-in. exten- 
graduated from 21/2 cu. ft. to 
128 cu. ft. acetylene Sad 
per hour. 


AIR ¢ REDUCTION SALES co. 


| Mamufactarer ef Airco Oxyzen-~Airee’ Acetylene, Calorene 
Alreo-National-Carbide : : 





Home Office: 56 ilieesaronde Now Mek, 1 ¥. 


N y Gee Torch 





Coimbtning il Essentials of Efficiency a 


‘han guage Operating Cost and 











